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Abstract of JP2000190520 

PROBLEM TO BE SOLVED: To realize a stable 
liquid supplying operation by detecting a 
condition of a liquid in a liquid containing section 
that generates a negative pressure by being 
deformed. SOLUTION: A negative pressure 
generating member housing chamber 10 houses 
a negative pressure generating member 13 for 
holding a liquid and supplies the liquid to a 
recording head 60. An ink tank 50 is loaded into 
negative pressure generating member housing 
chamber 10 with a communication pipe 71 
therebetween. The ink tank 50 has a dual 
structure of an outer wall 51 and an inner wall 54 
capable of generating a negative pressure by 
being deformed. Ink is contained in an ink 
containing section 53 which is an inside space of 
the inner wall 54. A light-emitting section 81 for 
emitting a light is provided in a portion above the 
ink tank 50. A light-receiving section 82 for 
detecting a light quantity of the light passing 
through the ink tank 50 is provided in a portion 
beneath the ink tank 50. An ink liquid level in the 
ink containing section 53 is detected as a 
residual ink quantity based on the received light 
level detected by the light-receiving section 82. 
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[0059] * EfiK-y H 6 0*>M 
• Sflik. *ffi^^«H£lO«)JlEBy-«»l 

[00 60] ZZX\ *S^P5 6i» ft&54ff)$mm 
X . ffl*tWK&*S? 5 6 £«* J: 0 . S»* 5 6 

[0061] fcis, B4f2j%-tfMrC*>4 >?f£&PO 
fcS+flWfc>J: 5 fc. 4 y**iB*teJtWl/ClMl£E# 
izti^Xh. A y?WbM5 3Mtimm7l£1£&l 

[0062] ( 2 ) §«R£8liW+ 

[0063] £*>fc § , 1 3<7>mo.mt 

±%mxm 1 7«*«rc«Br-3e (imams 6 > ? 

*X3tM.n 1 5*>^>^m«A»l 

>? 9 y 9 5 oa»<w >-^*<aBif 7 1 <o4 y 9mmfo 
7 5 * a cxnmmLmtRmm i o<ojiE»s-*tr i 
3^t#grt4. 

[ o o 6 4 ] ftor. Mt*otaifeii#ei: lt^iehk 

•y F 6 0 C J: 0 -f y 7 #flW ZtlX i> **>SBttfcJ6 t 
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3i>2$s.tfmxztLhc\tx'. ftmamnmtzim 

<nx\ teSK y F 6 0 'vcM y ? mtiftSfcti . H 5 
tejSfWWK y?tt«MW>^^ y^*m*fc*«- 

[ 0 0 6 5 ] H±. *«tJKR*M y? 9 y 9 WM&X 
WBfttov^TRWLfc* 1 . :«iBBS<oailfoDJ:3$r 
SSe«TSKr-f^«tt«5 3^li^ SRiSX8j#<oilife 

[0066] $&&>x otc-i yvwmws&pFQW 

izft^mizA y9tf*ESt&Mtt£9toZtib. 

[0067] ztuznL. *$mm.<r>x o tcA y?& 
m%5 3 ipgmmcA y ? * y ? 5 o nrn^t. a y 
9 mm 5 3 ^j^nmhtfti: <xh p\u<f>a y9* 
%Em&m 3iz&%ii-&miii>$ ) z. mz. Ay9 

<0W»iZft^*5ltfA y9(Rm^5 3^mX$tlXhi- 

hi. ztiuu y9Mh&5 3cr)%imrf%.&mL& 
nmm.iobnns.f^yxiizxhiiffixhh. 
[0068] z<?) x 0 *im^*wcov vtiiaa-r 

ZtK XmfSUztiWXM. Whsr>Ay99y9mL't\t. 
W&h (fe&<n%mmtl$9A S y9°<r>W£h ) %te 

xsMMtsfcf? 0 %&tfh 0 - zc?>fmm.mzm& a 

y9W.m>53frt><?>A y9m\tit. Ay9Wm53 

mtztt ixnmmtfmz t h . 
[0069] ( 3 ) %mmmmk 

$ h^izA y9®&UOfrh<7)A ytvmWfi* ^zmts 
b. m6<Z7fctXol£. Ay9Wm53<r>Ay9\m 

h A yfiimth X 0 IZ%& „ 06 t,Z*i-tfBX'OA 

y9muot^<r>A y9*&mzftth%&)$ttt 
ti, minckK-tmwxoiz. a yrmmmzitw 

LXSEtfWctmbKh. Z<r)Xo%ttmiz%itz 
A y9 9y9 5 O^m^lXh, aa«7 1a6»/5> 
A y9mxij^.thSdxii^^<ox\ Ay99y9 5 
0£KWU WztcAy99y9b imttUfX «< \ 
[0070] 01 fc5rmiBB«t:*J»t4 Ay99y9 

[007 1 ] -f^rt)^. ^y^^y^5 05rtE^S8 

ttwhm 1 0 t«^s*4 1 . n&mLmwtim. 1 0 

t^y^^y^5 0£0E7J^L<^S^T'^yj'*^ 

m ixmmt&^mb % 0 , -eco^, ies^ -y h 6 0 c 
5 3 fcftEi^aitt 1 3<m-K<r>m$hib%BL<T>m 



M*t&Mz^y>A$:JR<OiL 4y9Wm53 
HI. *<n\k. -iy9Wm53\z%^mx^ix.hz 

tx-n.Em.mi 1 3*>'^#ffl8 6 £&*>&#m y 

mx . nam. mmm 1 o mzniftu 
m-tzxoizzz. 

[00 7 2] zcoxoiz. *mx'\t. *y?wm5 

leMyrmttB) izto^xJ y??y? 5 00ft® 
iVz£m<ox.$:%iM.-ttitf£^ztiz%&. ttb-h. 

4y7*y?50ft<nftmLmmwmixh. m. 
mtiznmmx-h zt^o m&&h t . 

too 73 J tt:. *mUz£tLlf. Ay??y9 50 
a<m y? zim%&zimt& z t hmx-% 

< . 3&m&&m7 1 lz£jS,£1s&X'^X t J:< . * 

Emm* 1 3«>f y?&8ftic± s>-r>f y? ?y 9 5 
oo^jaanrcrc**. 

[0074] 4v?*y?5 0tt*E*£*tt« 
imi 0<0±*fcfiSL-C^5OT. 4y:??y;?5o 
*»M y?«&po£T-?M y7<9&&2ni]£S;W;:$ 

tSClt^T^S. U»fc» Silt 7 1 

zf A$ 1 7 Sr *»3Bln 1 5 tfffltojcTfcKtt 

S-IfcT. ±^ L tzm&m £ XJ»-Xlzfi oZttfX 

[0 0 7 5] frfc, E7 tzifrtX 5 tz4 

mix%E#m*i (Anm®) . **>8Me«>«*« 

HEW**** (c^H«) fcAfcli. -4 y^iRSrtSB?) 
*f i*r* S wcjg-f & i a s ut:, 

XffiiKhtih. •f%h-hAcr>m®frbB<r)ffl&l l zWtr 

[0 0 7 6] -fy^y^OflcTMy^Stia 

[0077] «aUfcJ:5fc. 4y?*y?5oi*j*>4" 
y?s«*HMi. mffl8ii>>t>mizti4y??y? 
5 o*imit:%<ymi:%m8 2x-mm-tzztx- 

fto. ArttWfcte, 4 y? ? y? 5 OPWJ yfnim 
WW y;^y;50 rt<?M y ?$ffiftS?Wg< &s 
^^oi^t^My^'+€:3ijS■rsSg^* { /^$< : 5^ , ), * 

iuc J: o r ftmws&mtfm- l , s 2 -cos 
*k*#7*o /WKtaAt & -r t zmm wi. 

ZtlizX'O. 4y9?y?50ft<7)<iy7WmtiLW.m: 
fcfc J 5 gftSP 8 2 "COSKC K;l^attBW^Wt £ . 

4 y? 9 y? 5 0 i*i<7M y 9m.rn.itt ixmfrh 
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[ 0 0 7 8 ] 4 ymmzi fcgfcu^Kossfltfrtttt 

*r;Hl£08 Kijrt. IS 1 <tm y^fit^XST' 
Ji, 03-H4T*L^fc<7)<J:^t;, P««5 4jW0B 
Lo*^y;?a*M»£iU 4 y? aniH&WiSMfcLfco 
OT\ gftl^Ki-JTC**. 82?vf y?{*£ig 
teSfrTii:. H5C«tfcJ:afc. ^y^iR#!g55 3 

A { <J:lgtcT* { -3 X < h <7)X\ Tg3fcl^/M2 

JtteLTvK. *ux. -fy^fRtta5 3rto>f y^# 

[ 0 0 7 9 ] 1 <7)j y 9mkTMfrt>%2 <F>A V 7$ 

»i»K»fift6saw[ioffl[Wi. -f y^ 9 y? 5 0^ 
jy9mimx'$>z>. nmmbzx^x&fcztiz. 

>r y9m&ztiun-rz zta. mm%.<rm%mzm 

h. ^tilzMlX. 4 y9Um^5 3<7)MEmit. ± 

izftm4(?)mfi-%tizj:*)<miqmx'h*). mwft 
m5 4wmmm®&w$smmm®izit'<x®%x' 
hi. 

[0080] fcix. bi&B&uzfmti tx-ittom 
5 4tpm-$h4y9 9y9 5§\,zii\^x\t. %mm 
iz x s -i y 9mmm.nm&mfrtimb -th z t 
x\ ±M<omm®%&cr>tft>^<mmmmti. m 

mtiw y9m&izmmmziiz>. -e^s, 

A y99y9 5 otcJKilrtSfro^ y9<mm:i& 
XZimthZttfX'*. << y9mLZTi-nmt)i> 
^\i.T : J9)W^z^X'^li. a C-tWf , *y99y 

9 5 0CD$i®8fmZ3--Wzfrfrt) J $>1-<&&-t& Z t 
tfX'Zh. 

1 0 0 8 1 ] >f y9wm.<mnt. %*m y9r^m 
hWffizi.~>xt£Ztih<nx\ 4 y9 9y9 5 0<7)!rm 

»*>=5rV\ ?KM5 1&t/i*lM5 4c7)7t®§ttti. 

3§sic^t5, -<y^^y7 5oo«$-r : &t.^HSit$ 

[0082] t^^-C'. 4v?#aiftfc*tt-*»aEB0 

swt t swtaue t ^ ■?> . 0 9 t:^-r j 3 ^ft^^ 
-e-f, 4y9wm<nftm.<n%m*?mA; n& 
m.m<r>mL-th%m-ft*%.itz*thztx\ av? 
^m^^maizmti&roi ozmtnt:. 

[0083] ZZX\ H9{ia7{C^-rftEft^<0|«g 

v-mznitnMffltmx'&t) . ( 1 > , 
( 2 > , ( 3 > «, nmwmwo ( 1 ) . ( 2 > , 
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(3) tti. HlO«09tf>B!RW(CO^ 

x<?)-m7rrtz uzmmzmm. hi iuhi ot 

ifA7-y^^ yffyfwmtt* (a) ~ 
( c ) aWfciSttWlBL Hi 2ttB9*!)BW«fc:o^ 

r^ftAMfr^t^^icmiftffini. hi 3<iHi 2 

G.O<tW-y<?)l8&0)4 v?9v?wm& ( a ) ~ 
( c ) OUfcStRWHT* & . H 1 1 SUH 1 3 fzg 
we, «?UlHlkHtBrfflfcJ:4BfBiia. *£2Ji 

Ktimmzm-tzmm <-t *fcwc 

[0084] ( 1 ) H9<9 ( 1 ) ffittaKQJ 

[0085] <H9<?>®$ ( 1 ) ffM\W-y>*>* 
?-y HRWfcftE*£»ttfcJfc'VC-f y? 

[0086] *u««m*»4><0'f y^awjfcfi^T. itt 
Mz%&mLmt^<n4y9<omw,&'tshtih. zti 

*' 4> -f V ? *HKB-f * Sffi^JtfOt? 0 V \fctf> 
*aj3*ifc»li, AE^WMy^TOS^OA? 

y?jR»rtg&a»iW y?#awb§ti.&%&«\ rtM^rtffi 

[0087] <H9<oli$ ( 1 ) <r>w,2^?-y>&* 
mwM.iw-y'tmziy?®. 
ttm^x. n.]±%>kgm<w3. 0 #%Emn&t lts 

[0088] »K®a><c><'M y?<nm&izti^x. a 
trtCM y?rart*frfctf>4 yyem&ifi'fthixh . ; 

y ? iRttS?*> f.^; s «8ta v vtfcT 

^tw^yx^KO^^-eii-e'ix*^^ y?#3? 

[0089] <H9cOfgig ( 1 ) 9M3*9-V>*n 

9-y\,za^x\t. MsmmizMbx. %m&$mt 
[oo9o] <r<o%£, wNmfrbnj y^mtmza 



^x. %E<%mttt4 ytwmt&t^yxzt*) 

<?>z$rtyyxzw+j:tfbm&t&fs^mm^t 
&mn><nx'hh. 

[0091] (2)m9<7)mm(2) on® 
mz&m&mifmmz'y^xmm-h. *mmt2^ 
f-y&btrztmtt. J: vmmtzwMt&t&iz, 

[0 09 2] <H9*>»* (2) 0Ml*9-»*rt 
f-yiz&^Xtt. HRWfcftE*±SHfcliAT-fy 

[0093] m^m^mmzti^xnmmmm 
rn.fr *>4 ytmm^j&amxmMii (Hi 0 

MJSa) . iWiM^L^-eii'fiiOtEW^y^?: 
»Brr*fc»-c*4. cico-f y?wm>^<r>A yy<m 
AfcJ^Hl 1 atC*-tiolC^y7lR^g?5 30|*3M 
5 4 WJWJWtS . 4 £ *SW»IAfc*f LX , 

4 y^rasP5 33&»4>mE»ffe»»iijaftsi o^^m y 

? flttte fTfcftftE8ife»HBIftS l 0 o ftffiffiB 8 
6*«flfc6»fc**l*KV»IM-4 (HI 1 a-b ) . 
[00 94] ZL>%&tm^ ;F€>0frt><7)4 yy<m 
ajKiO. *W(c*JV^Ttt4-f*E«4atttl 3frh<0 

a ytmwmbtih. zuiz x mizTjk-t x t> us 
E^spwuxtts i o om?et#® 8 6 t^mz^tt 

h (HlOflWb) (HI lb) . 
[0095] tnW&mX . ^(CftE^feM l 3 

^y^jR^ssoA'^yxsrixo^*^. -eti-eii* 1 

*5 3«l«ifi5 4«rt*t:SHfc't4 (HI Offline ) 
(HI lc) . 

[0096] *WK»*«»^fcat:*SW»Aa 1 7 
Lt^SW-f y^JRtt^5 3^A£*U H 1 0m«a 

[009 7] <Hi i<r>m& (2) i7)m2>'\-^-y>* 
^-ytfcwctt. iiWttti2{w>f y^iRWSPtit^ 
TflE«*»H<OJIo ^EWWfcj* LTiEWT*4 

tom#vemm*k&*. pmpmm>\^\*%&\z i & 

[0098] wau; j: 3fc, %rnmm^mmza^ 
x%.Kmmtwmfrt>4 yvwm^ti&mmx 

mhtih (Bl2ffMa' ) . Z<7)J yyWm^n 
A yyoMX^zi. OH 1 3 aKijrf J: ^ tc-f yyWm 

5 3<7)(*is 5 4 tfmizm-gmth . ttz^r<mx 

Izft LT , y^JRffta55 3*^ftE^SBttlRtt^l 
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tm%m&(>ifim*te&ift'^mth (012a' - 

b' ) . 

[0099] Zh%Mm^-vY60frh<r)4V9<rm 
BJfci 0, */<*-y|cfcwttt. 4 >7Wm5 3*> 

m«tz4>7mti&5 3nftm5 4#ftl}'\9g&t 
s. (Hi2^b' > ztizommiza^xitnuft 

ftff?&£gmi 3^m&#ffi8 6{ite^t'^kL 

[ 0 1 0 0 3 mm • . $ £>k4 vvm&im 
^•s fc , ftE^sw 1 3 1 4 >?mm 5 3 t<oA 

i2^c' ^tmtth. zcommzauxte. mm 

£4tU 4 V?Wm5 3<F>ftW5 4«rt*tS5ft-T6 
(01 2ffiKC ) (013c). 
[0101] *OD«»36«^fcat*«»Aai 1 7 Sr/h 
LT*m#4 y?iKtt«5 3^A£ftWtf0 1 2®®. 
a" ^fc^frTI.. 

[0102] (3) 01 \<r> (3) WWHm 

miz%mmmmm9<r>ffi$i, ( 3 > owst-^ 
[0103] ^fBtcu. 4 > ?<m&ifim&m$Mtf 

fih^^<DX'hh. *&®ztxr<7)2J^-yi,zh 

[o 1 04] <09osig (3) <miw-y>*m 
tan-cat, mj&mmt. 4 y?mmms.i)tf 

c o i o 5 ] IN* ufcftJiaaiJWT ufc«mt*jv^ 

4. ««SS»jM»7 L£#!BT<i, -«Wfc*S«a 
8k tE^aWJKS^i:^ v^JRttgBtO^aSS (Ml 

MB* f «BHT JJB^t -x * x*Wi * . * *ifc J: ») 

a. «icj:»m y^wmnm^ssmz^h. *ti 
iz i •) rtartcsaa LT vvfe 4 > 9 wm<r>nmf. Zti 
^m^m^zi.'OhtmM'.zm.bob-th. L*> 
U HRWkU4*U«ltt»fc:tt^fcliRfe«r^. -lit 



[0106] CtO j; o \,zA vtwmwfi&Ejmz. 

js^aa*M ^^tt»pt2w< . tut* m&m 
itmmxm^th. 

[0107] <m9cr>mm ( 3 ) os^^-y^K 
cojtSSP i 0 taa*icifir*v vfc*&fc*ji, vc t 4 y 9 
[0 1 083 iwtfcia t. mm. 

%&%£Mttfo<?>x=-zi}MzZL 94 y9W.$mmt*i 

amiz%mmzw.ft itz 1 1 x%sm.mm^ 

[0109] tztzlzcrniiinizti^xi). 4 y9fflg& 

[0110] VXiMmUcX o 4«ioffij£(c«ft& 

16 (i©Br) 3i«1M*^S«B358iS:fT3-f y9*y9isx 
TJ»lzit<Xti$m*Z b ifihVfbtih . 
[0111] ^^SAi: LT. *«-C'Ji09O«lS 

( i ) izxmwuzxoiz. mzMimamzj y 

9Wti&frh<?)4y9<mnzji*). ttibfitvtWi 

iz$mitzvimz%->x^z. tnfthfomem&hiz. 
v^S. •eofe»^?ffi^«i^t:»E»4gS*ffc>f y9Mh 

&tv>i£j]££mmiti>tMz4 y9t\mmizA& 

iT*ai» ; k iz x *o m^znEm.mmm^ y 
9*m\&-thi>?>x'hh. 

[0 1 12] 4fc. tzttlfr^ft-WQlttfio® 
-eh.(cj; 04 V99y9frb i>M.mzj y9<rym,^ 

hKhtfimm)4v9 9y9* l zii\\x\$. %mmt,z 
s.h4y9<mmfim&Y^x)mm>^<r>x, *y 

[0113] 4fc*«jRfc Jfttf-f y^JRttS^rt^t 

3seuctt®-c4 y9m&mbi\htz)t>. 0 y 

[ 0 1 1 4 ] dT\ JjLhK«LfcHI«)4 y9im& 



Sfcfilt&IMNcovvc. 09 (b) fcTS^fcfflOK 
[ 0 1 1 5 ] 09 ( b ) Kfcwt. MM. tKtt£ 

[0116] teLLcoa£T\ 4 y9W8t&frt><M 
[0 117] t = 0*»fet = t,4Tti, 09 (a) T 

[0 118] &(Ct = t,fr6t = t 1 &'Ctt. 09 
( a ) ( Bffitt) tWit* *««ST- 

ffjbfi*. 09(b) CDIQS® "CSrfJ: 5 4 V^JR 

Rfc. x7<^Afc^lttfcfcWA$ftfcx7(c*U^ 

<» «itfx7«*A3i»<5>*ftBf3ei«B&«fc». m 
«fc*A3fifcx7te*U*<0'f y^OTiajSii* J: 

tfJWfefctt^T ? -f 5 yfarftum ttii <nx-h h . 
ixS. &6£.T\ ^^iRS9!rt<0X7i0«fc>fy^<0 
[0119] t = t t ttlfft i: 09 (a) X'^tim. 

nmtnmat (cmm t%h. znmm-i*. m&i 

Xlt. JS&W&lzK^^i^tfh&Zbiim&U.: 
tzJiodz. ^fofyhiMMlzi. Oy&klziilJfflcoffl&MZ 

xmwh*mt%&. 

[ o 1 2 o ] mz, a y^mvm^wza^x. 
Av?9v9*m&\,tz'%&<Tmmzr>\\x. 0145- 
m^xmwtz. 

[0121] (a) mzmmzj y?fiy?*#mi 

(014a) 

Z^rnmmnffi&i.. »»W: J: o lz. 

jyrwm. *B*&3mt4 ytwmtim 
tt^yyxttvwtyAyrzfmLx^h. z<n 
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miza^xnmmitmmx-m± ix u h . t an. 

[0122] zm&x'Ay9?y9*-*mLtzm%. 
-tmizj y9wmi,twsAzii^x%mm< . ttc 
jEE.Vffiff)&&hi>&<nx\ 4>?fy9i9fctzmt 
u:*&» 4 yfWh&nA y?#%Em.mii l zm 

[0 123] ^y^^y^co^tciOftE^^O. 

£ J: t mEfBc&s zbtth&tf. ?y?m 

[ 0 1 24 ] %&mMttwm<r>%w5imm 
mm%S3^smifA y?x-%nkZtix^%< x t, . 

«4a»MWi«so*»AS:3pjfflLT>f y?wmn<r>A 
y?&fk&mmt^t&mzithzbtfX'Zh. 
x, m^Ui&mn.sm.m^ vvmwmm 
bh-f. mm-tmmmzA >?mmn4 y?zm 
■thztttx-zz. 

[0125] zcovzmx'fyfl&itf'iT 
me&xwumaizm- ^%\<r>A y?mx 

[0 126] (b)%rnm<PlzAy??y?Z$Ml 
(014b) 

X-&&.L. 4y?Mmnnmtm&^Lmmx' 

[0 127] Z<n%MXAy99y J 7 i kW}\ } L.. Wz 

iz4 ytmmoA yrm&ftSimftizm&z 
ix. %E&>kmifi&mhA y?&mt&. -ttcb 
h%mRWtfttm\mmttz&m.'^®.-th. tin 
iz±y)A y9wm<nftmtmzi£&L. 4>?tm 

[oi28] fm%m<r>{mifi%%.uztkA y? zm 

■thb. mRLtziiotcXmrtf-y ( ( 1 ) -1~ 

(i) - 3) £J:>m y?mmztih. tixmzco 
n.mz%n tz®iiiz*mmtffibti& . 



[0129] *jmh*>*£. znmx? yrtmm 

btltzfrk'oMt. HirjfrTM y7m&iil*®£±Z% 
Sj <7)%.ftVOVX'hhZ k tci 0 «frT£ «k 9 

[0 130J (c)^K3S8?£K>fy;??y?££g|L 
(014c ) 

[0131] znvmx^yffyttimitimii 
a. y?wmft<?>4 y9\mm»mttm^ 
mzm. %&&<mmmm&4y9mmi?>. 

x^^y^mm^mm^^L^nmm^j: 

[0132] ^mmtfxmmxmzMitziiLm^Q. 

mmzftftth. ttzm&^-m^izfsMxmii o taai 
< §iz&^m.To*)b^x^hw&it. t<izmim 

[0133] #&Hg<7)igi^ zcr>vmx'?y73i&m 

[0 1 34] W±WRLtz±ol,Z. (a)-(c)O)* 
[0 1 35] *^BJO«(cJ:a{f. Jg2<?H 

^xi>. m&iitmttm%himimizxt), mm 
[0136] zzx\ mz. muz^tiyr-ry? 

*-XMzr>\\xmi 5&lflai 6Ml»TB»f*. 
[ 0 1 3 7 ] 0 1 5 !2JIEf&£$ttc7)A -y ? T ©IRttfc 
UTcofifig. y?Mt\&cr>,<-/ 7 rftUBfciMB*- 

Eco«E&^ UimiSfO_b#$:£:{e J: S 4 yfMhUft 

(d) <oit(c^LTV^. S^lttHlfcHfcWBBfcJ: 
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hmm. *S9 ! 2ttEaiC*rA-AWBfiBH«r*LT 
US. 

[0138] *mffi<D«E (&S Wi$tia<0±#) fcj; 

o . 4 y?mm5 3 rt^ffiswBgR-r* t . la 1 5 

(blK (b2> fcjS*J:3fc. -fy?«WB5 3* 
«fi£t£SE (® ) SIM (• ) tfflESfu 4 V? 

«tt»5 3<ortmwiai]*$i:ft(c. -sew y?ii 
^ii«7 i zitLxj y?m/m5 3ftfrt>nE&9E& 

y?1k (HI 5 (cD^'C^iiStEItt 

asm 3«o?gffico») «>r y^wm^3im^m. 
[0139] >r«rT\ %i*7 i frat-cssaj-fi.'ry 

>f y^iD8ftS5 3«0|*iaffl<0rt*^S3gSrgft 

*&x%E8&sm\ 3fc«w3£afc»coffifitfjfc. <7) 

[0140] wc. #ftj£coi§£, 1 3<7> 

sas^rtfi 5 4 vMitizmh sfcu w^nw. 

SSJWMKSfcfc fc$rl,\ 4-fBl 5 (al ) . (a2) 

lx. z<nmmnm^m&m&iizii&m.<nM 

Mtftt Ml 5 ( b 1 ) , ( b 2 ) fcjjrfJ: d 
(Cjiiif? 1 Sr^l-LT^ y^!KWS5 3rt*>^>mS^ 

o . y^iRirta55 3 <ommm%£itiztt-tz>><v y 
y7^»*^*Hc=5ro, -f ytmnrntzmin. 
[ o 1 4 1 1 *%imm-&ttm.mwm 

A^tcLTV^. HI 5 (c 1) . (c2) 

(c^tJ: 5 (cftJE&£ffittJRtt£ 1 Oco^f y ^S*<-^ 

fflMStlslfttc^ y^rtEco^^WJ: O-^Wtc^iE 
^r^. 4?t» AmE^'^EfrcoU^McHia ( \ %S!HZ 

m.h) UzimS (ht^t7i(7)i&mzm^tz^) 
mE^S5«iRttg 1 0 (ciiaj lt fLsm.mt 1 3 c 
^^ixTv^-fy^^w^y^iRttiss 3t,zm&k 
mz^y? mm 5 3 ntmtf7ic?>vm<\k m&xoiz 

[oi42] mz. %B&k<m<nmm%®</mm , 

^btTtmEcO 1 1 TH 1 5 ( d 1 ) . ( d 2 ) IZTjk-f 
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[0143] znymTimmzz a y?mm 
[oi44] zzv. *mi&mz>. fkmmium 

A V9Wm&lS&WfflmL\z9m%'th4 V9 

At *%&Lx%&m.mwm<r)m±A v9m&. 

[0 14 5] Hi 6fc. »o£m<Dft«£VAifcU: 
*JRffr*»feP«E (0<P<1 ) tf)$flE8?tiT 

\z4y99y9<nmk*m£*t&&<r>. mmnim 
izttoj wwmfrbM y9m&&m4 y9Wb 
&<r>mmtimm£m-t. hi etz&wx* mm* 
m ( t > , untM y9wmtpt><»4 y9mtaMR 
v<iy9wmvmx'h r ). ^y9wm^h<r>Ay9 
m&&mm$citzm%»x\ Ay9mm<n\m<m 
m&&w x-Tjk-t. 

to 1 46] hi 6iza^x. t=t a , t = t b . t= 

t c , t = t i {z\,zm$h4y99y9<7)Wmi.*:ti? 
*i, Hl5*>(a). (b), (c), (d)fcsfiroT 

[01473 01 6 fc*t J: 3 fc. .%»frW905fl:fc*f 

^awrafts^'f y9m$,9J s y^s^-es -r k 

[0 148] «TC, »«<0«fflSW7-C*o"Ci, §v 

TT'f y9&tk$:TfoZi:<7)X'&&4 ^^ft^y^fi* 
[0149] WWKckfitf , ffiffl-t SftjE»£S«ft 

1 : 2 J: Hffl±£ffl 
[0 1 50] we, ^f>-;?y;«A- 7 7r3!!i*Jii 

i-h£olz~?tM£\\ 

CO 1 5 1 ] *4J. mtr>4 >9WmnXv7r1Mk 

tWHzm&Zithtzihtzte. 4y9Wtm<r?mm? 



mmk. sffiXMmm£4*9mh 
®Mztt?&g^mt%&'<<'jr%^zttfmi i 

[0 15 2] fc.I>5T\ B15Atf016*fflwtiW! 
B5* 5 A'.y 7 r t LX<VW&Z%t:?i><r)<n. %Em& 

nmm.i o<m y9#ffl*zixxwj:wzi>ifibh 
-r\ a y9wm5 3tnsmmmm. i o t^tn 

5 3nx'<r>4y9<r>mmm.mmth. ttz. #nss 

fl2®?M y9®&i'XTJ±Zi' , )T)V94 7VM y9 : J 

x •/ htmmmzmni, ^ vn*)\>?3 ozmm 

imtiztu yi?iR^5 3rt<7>^ y9wmammm 
Lx^h. mxozm&Mt. a y9W&m&%X' 

[ o 1 5 3 ] -e.r-c. mmztt&%m%z<7>&&s:'j?% 
9 4 y9mm\a^mzxiAy9m. 
mmmnxmiisix&m^tmim%.<?>m 

mmft<nnmmxi&mv>Mh.mm%c?)®®wzm 
LTv^i*B^)«iaj«*. %.mnm<o4y9m.kLx 

[0154] ULh. *fMH«!S 1 WHit^«5:ffl^T . 

*wm&mz^xmmm^tzt>K *m&m 
tjmzmommmiz^x, wrizmm-h. 
aTn&mwBm. RVi&cogtmmz-o^x , 

[0155] (m2onsfejg©) m i nmmmxu. 

A y9Wh&i?$m*iffi&4 >?9y9tztstf&4 V9 
[ 0 1 5 6 3 Hi 7«i. wm<r>^2<rmmmrchh 

*Jt, 018fi.^H19{i, Hl7lc^Uv;7D 

■fi».W^«r^-rBfffflll-C-J>l.. =5rfc. Hi 8WH1 
9 Cgrr>f y9<m : yX=fh.\m 1 <^fiBft®TfB9!L 

SrftLTV^. tan. HI 8a^Hl 9(c^-f^-y Ff+ 

*>vm. mmm<7)*vj visiz%®zj\h. zk, 
xmmmiz&^x. a y9m&<r>mnt*\ v 



mmmmim^8 1«, 

2fcov>T{4j*Efy-a$ttJRttSl 0<0±HClROft»t 
tf, fifths 1 fcR«t*-A^'x3 yiz&mti 

h . 5£ftg|58 2#e«»*fcH 9ft*tfc*U*&fc 

*>fcoTK»)iitf»«-ett4<. -swat. 

*ffifi££ft*. .r^TtL g*&8 2<Jj|E?S£a*t 
Olttl O0jjB(cK9tttt6*VCVt« tot LXW.W 
tt. 

1 0 1 5 7 ] 4r . BJHWHWhWtiSft. ( S 1 0 
1 ) , W*«m{(«BBtt3*lft ( S 1 0 2 ) . * LTEP^ 
i!ffr!> { &7U:^> (S 1 0 3 ) . **'J yxSrtf-A* 
Vis 3 VdHftS*. 018(a) fcjjcfj: «3t 
«81Rtfg*»8 2fcJ:9. -f v^iR#jgP5 3l^co^ 

%m<nmL i t-f y^sit LTtttar* ( s 1 o 

4) . 3e««sw>maj*fToTv^*^i, gi 

<7)9mBBX'i>mtyltzJ: o Hz. *-v D ? SWBWfcJ: 

smaiLfcfe. i^ajfi^^tucEitt* (sio 

5) . 

[0 158] QvmWtthtlti: \ ^TlfcB $ tl 

x^im. ttfemffismx-fcftimnffiszmiii-t 
6. zzx\ mmm^^m^mx'hipfi^m^mz 

W«Dfftl^HSSftfc^**flSrL ( s 1 0 6 ) , 

aj s*ifc«^ta> * 'j * u -t h ( s i o 7 ) tit 

ft, W*IM^tBI«&t4 ( S 1 0 2 ) . 8J*IHN&*# 

HiSivO*$rv*iaii, 018 (b) iZTfitXiiz. % 

%m l Mf %%U8 21Z£>). 4y?lR#lgiS5 3l*jC0 

zwmmrnL 2 n >?m.t Lxtima-z ( s 1 

08) . 

[0 1 59] ffiBL2tttffiU:6. ?y?3S*t-K 

a^fcfco-o^iFSfrfcSBrt-s ( s 1 0 9) . * 
?y vm?x-hti\f. mvs 

£«s*ife«BL 1 1 *<oa(caaj LfcjsBL 2 1 as 

L 1 - L 2 t , *<0ffi#. btlkmia 
(SI 1 0) . 

[0160] W«M^*«tf*><fCV^V^fcL 1 Offlt 
kL2e5fflt(c|S*«4t4i:V^if:«. W*SflAif 
fc i 0 4 y? JRttSP 5 3 1 fiE8£flSttJKtt3 1 0 b ffi 

mx'-ornmiimitczb&mtz. li-l2 



^«tt«5 3rt<0'fy^»|jJ«JiifcifcT*9, -fy 
L 1 - L 2 tfEOlIK&ofcJi^Kti. 4 V? 

?y?5oox8ift, 4>?m&5 3bnEmim 

WMmi0bcr>m±<7)J<y>xtfbtifzb$l,z. tE* 
&*WD^10K4y?*^Kfcft$*u JIE?6£ 

mwrni offiftmtfjEKtzz&iiztitf&z. %s. 

[0161] «T, JJEW^RaU. -f V^JR^gP5 

[ 0 1 6 2 ] L 1 - L 2<0«*«3@»oJSlTCftiXtf . A 

»Jt'Jt7KS112) tfctt, lE^iKtmtiKS 
fc^r* (S 1 1 3) . 

[0 16 3] ZZX\ ■< y? ? >? 5 0<7)$im>ttcr>m 

mM&2bim<mm&mx)imi. *ti&mm 

thZbtfiX'^h. A >7?>?5 01)<^-y 

Fft*n^3 0*>^ffi O^Sft.* i; , 0 1 9 ( c ) tc^ 
-fiotC «3t»8 3*»ti!i«Slut3fcU5eK«8 2fc 
tt«ASt$itS. 5816*8 2 ■COjetK/I' 

tt, y^^JRWSixTv^vWy^^y^soSriija 

? 5 0*^ y Hft*/P^3 O^S0M-$fi^<:«qR 

[oi64] -ecoft, v^iWDarts*iA:«fc4-f > 9 

9V9 5Q*W)mhb. KKM 8 2 r*)5f*W^ 
*8 2 X-<nKlt\'' < JV<wm&JLh ZbX\ AV??V 

9 5 oo^»#*%^it^A^*^ieiiigasj-C'»i. 
ma. a 5 onmm^mktobixtm^ 

bifiX'Zh. 

[0 16 5] ^rfc, Jy7S>y?5 0cr)imW)r&>miil 

v». *-A^>-'y3y*^^i)$i*-l'i^f 
y^5 0$r3e^t*§l»<];^tm<f, 'fy^^y^so 
<03cm»^olsa}^Ji'f y^«fifiiai¥So^3t^8 1 
&t^3Kt«8 2 fc-to* i ftJffl-TS C b *«T'# 5 . 
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[0 16 6]-*, Ll-L2CDffi*<5£& 
V^fctt, ±MUc*olZlXJ >9 9>9 5 0<r>$. 

mmzft&i, (si 14) , 4v9mm53t*R. 

E»^»K6 0«»giliBBBff«rffd (SI 15) . © 
9IBHUMHi. * * 'J y^Stf*-^^ 3 Vtc^ 
ttStffcft, 019 ( d) izOk-tX otc, im^-v V6 
OS:, m\*y79 1tf&WtZtVti** y79 0?** 
•yfy^L, EflK-rKeoSrtfl/M V9*m\th 
ZbX"tihixh. ZVXolzLXJy? *m\th Z t 

[0167] VXtmMLtzX 3 lc, W*IMt*7»*><f 
OJt^-MfciBtTlftgiEiaaflff&tf 3 J: -3 t-fsc t 

*m y ? coiiai ^mmm±-t ft zttfx-zz,. 
[oi68] xmmmx'tt, AV99V95 0035$ 
miz%smm^mm,\ oaWEfffcrsfttswia*** 

«?iia«isa*ff a«^*«K*frKWL 
(S5l[il«l;:J:ft4 >7ff)im$:mrt:^i9felz 

y??y7£j&gjl:tog£S:ii6U;£>s 1 0 scoxy-y 
nzm *) . JUT, ±ifi Ufc»#*tf 3 . 

[0 169] (m3£0HiS^®) 02 0(2, *JCT<0» 
3 tf»8i»Jfflrc* ftiSfrfftls AcoBnSH'C* ft . 

[0170] xmtmmxii , 1 8 1 mpzm. 

18 2Z4y7?y7\5 0<7)±.UI,Z%iW.L. AV99 

vvisot nEmmtMt& not <oiafcRMtt 

183£KfiUO>ft. »3t»18 1*»68IBtSiifc3t 

a. a>99v9 1 5otaaLfc», Rit«i8 3T- 

RStSfl, BtM 1 50*3838 LTS3fc»l 

8 2CA«£*lft. *LT, S#»18 2KA#W:# 

<n$3tv*Mzz. 9 , Jji 1 oHtejgffi J ?>m2<oilte^S 
TSKB Lfc J: 3 fc LX A v 9 Wm 1 5 3 l*j<M y ?S 
SS-fctltf-ft. 

[017 1] ;<0J:dfc:RltSl83*ffl^ftittJ: 
9. »3KS5181&VS3!£S518 2<0U>fr'>boai 
ftMftLttft. ifz. mffi.i83itm*ti < m<xtts 
COT, 4>9 9>9\50t%K%£®ttWm\ 10 
t COH^X^-X Srg/jNffit t i:'y>ft c: i: , 4 > 

1 5oco§fi£*#<i-ft,rfc#-e#ft. 
[0172] < jMaxft&JB) ±au*:*fat»jirc 



i><T)X'f>tU$. *¥W¥RKIB4.ilftt<0Ttt*V^ 
[ 0 1 7 3 ] 02 1 K, *¥W*gUSW-<^RfcJ: "M 
y?BI&0&JiSS:fH , +3MH<0»4<OWttBJirC*ft 

[0174] H4C*^J: 3(=, *HM^fllT'«i, 4 V 
9 9>9 25 OCT)}^. >99>9 2 50 fcftff 
2 1 0 fc 4>IBfc: , 2 otom® 2 8 1 Sr ft 
foffiill/CHft. L"C, £flfc«fi2 8UciM>'tt 

o rtcojBnias^bfc «t ftsffi 2 8 1 rao»«§sco 
aa«w«6ftfc, ^y^^>-7 2 5oi*ic7)^y^^fifo 

i.ft^("ti, AA'AffliHR. 

aico^co/^xjg^^jffia^-f ft. 

4 y?ffiL<r&fc*±MLtznffim&iiZi5»h%ft)/'^ 
)VX'\itc < WeSST £ bz-£:i>0)X\ 

[0175] Cltf0«t 3 ffmSfic^^-fbSrl'IfflL-C-f 
y^SSS-^aj-TftCiT', Witf'f >^^y^250 
^SrSaL^otOTftofcO, fltaj-fft '(>'?«# 

ftwtj^Tt, -f>^^y^2 5 0c0«miRtt$^T 

zt&x-zz. 

[0 176] >5rfc, 02 2fc:*-f J:3tC, -iV9 9y9 
3 5 0<03cJft^ffc:>f V?9>9 35 OcoKO^LSr^a 
K-fftfcftfc. fiffi»4»H3 1 'f 
y^3 5 0*JJTfcftlW-ft!K'}'7TvrHfia3 8 1 
ISft, ^BKW)«6#Rfc ift^ ^ V9 3 5 0 1 9 
>9*iV9'b<rM%tfMxrzh. 4 >99V9 350* 
»*>±ffft«^t-tftif^t>*>ft. ;coj;3^^(c 
li, ClcO*f-yrr-yr{ffo3 8lS-, Jfc{Cg^Ot®3C0 
Hfl)B»(C*5(tftKltS 18 3 (02 0#B3) 

»»K*j*t««ffi2 8 1 (02 imp.) n-utmm-t 

ftc:tt>T-#ft. 

[ 0 1 7 7 ] tK -/ rr y TJf ia 3 8 Hi, +#=5r$tt&. 
T-y r(fb38 1 «r_L£LfcR»«aivi«i«ffifc LT 

teOWtft^rif y^^fi^ffi#St*ffl^ftCi: 
^IgT-aft. 

[0 178] C:<0«J:9H, #v7Tv7ttti38 1iE. 

HWbiwim&tmmthzb-c* -i > 9 m&tkta^- 

SttTti, Z(Omz4>99>9 3 5 0<r)±.Ulz%¥ 
#KJ>ft^(iSSSrSS1-ft^tT'J:V^T'. -f>-^^ 
|&^-fAcoSH-co@4St,|6l±$-t*-ft^i:*>'T'#ft„ 
[0179] (^5WHSi^®) 02 3Ji, *mfi<7)% 



-hO-y y'Ciffl L£:i><DX'$> 0 . fL&mimUttiW. 

4 1 0 Ci240<7W V99V7A<o OifWSL^&.Z'Sk^s 

s*i-o*a. mE%4a«iR^M4 1 onrmzmm 

[0 181] *Jt, -Y>-?*y?4 5 0 

rt*K y^aa^jjajJiate^WKff 5 tor* o . me 
?6£SBttWig4 i oo±fflc7), #4y??y?4 5 0 

y?v?A 5 o*>±*fci»3*i*#. *niSJg«^<k 
3fc*»WM y??y?A 5 o#*i*£fcU:, 
*®l»4 8 2rfcfcft«-4i}Wi i fir<, lo<0**» 
£#£3£SI54 8 2 taafcjflwc fc J: v*. 
[0 182] ^ip^ W»sr>AV99V9A^W 

LflIJi * £ t * & . 

[ 0 1 8 3 ] »*»«:#>»M-S*afctt, #S 
««4 8 2KA»S<l*3K* { . Wm-h*V??V9A 
SOOUHKSBtfcVUdfc. #4 ?V:?4 5 0FS 
CffcW*Wt*«rif, *v?toi^*>»tt*:i3c*-4£ 
fctfSiU*. *fc. ;£fcltt8B > rUt9E£*4 8 2*ft 

/U 4MV?*V?4 5 0lc»fcUTEIB«*fMK: 
[0 184] (356?)*&SJB*?g) 024IS. afcgMHmg 

6 nmwmx-h h a y im&isXT- ^mmmx% 
[oi85] xmnmrnx'tt. y 550 

ffiUK y H 5 6 0 *«*WS*lfcflE»4»BlRttf[ 5 1 
o<o(i(*fc:ieaLTV^. Aff^gPttJtXtt^5 l oi*i 

A'.y7rS5516t^r>T^&kttfe:. ;*3uliIP5 
1 5tSftffi^Si«iRWm5 1 OOjJBatfclMttnT 
V>6. SEffcifeSSWRIftms 1 0KI2, -fy?? 

y?55 oom y?t*&£?5 5 2 tg^-rs^wojiji 

*5 7 l*«K»tMl.T*$»K Ccoajif 57 lb&Vtt- 

z>ttmxm5 i 7tt. &&ft£«ttiKttS5 i ocon 

mffilz±3H,z\l>\fr-oX&l8.ZixXUZ>. Ay99y75 

5 onmmzi^xitm 1 ofgjsBJBfc . 

[0 186] Zblz. <i y? 7 y? 5 5 OftM y?%i 
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H«<ojKWH-e* 0 „ 4 V? * y ? 5 5 oco±^ 
EaS*l£**»5 8 1fc, -T y??y? 55 0OT3T 
KSI18*lfc5Bfc»5 8 2 1 T«l*Sii4 . 
[0 187] 4 y^y? 55 0£mEH 

^s«iRttS5 1 o t ^rnnmzwRLtz^x-h^x 

t, Sl<7)I^S J ?»m2£0llte^i|5l«^LT. A 
y??y?5 50\*i<7)4y?m.£tkli!,-tz>zbtfX'Z 
i. £3fcgff5 8 2my??y?5 5 0i:aE& 
ifeaWKIftS&S 1 0^ratcIIB-f&<.fcg*<&< : 5r&tf> 
T\ 4>?9y?55 0kAlffi2UffiMtiaL5 10b 
«Bfc5B6*5 8 2afctf>OSIB« , RW'4«&R* ,; 0:<* 
5. 4y9?y?550t%K3VmttMm5 
iot*sfii*i6itiBasix^«^'Ct. 4y?mte& 
&3<r>mmi&*m4<?)mimmbmmzmf8. 
-thzt&x-zz. 

[oi88] ( ^^mmmm ) at. 

[0189] <%m i}m.mtmm<^mm>t-rtt t 
wz±3£cD&mmmiz}5\fz,%<gj)%!k®ttw.yi , M<o 

[oi9o] &§ji%&.mtwhm ^j^sbwir 

[0191] ^iiftcouTtt, WRwtwtrfHBtfc 

t o 1 9 2 ] ±&<n&mmmmx-\i.%m-hmL& 

I 0 1 9 3 ] Jd&0«Sjtt»m?lifff*rtffifc* 
[0194] JtTt'U, mm3aftSr[EJi-rSl«Jtfc LT<^ 

tl4±Jfit!tJ:afc»l<Ottlft««. ^2cott*&«ffi=5r 



(?l 8) )00- 
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[o 1 9 5 ] <4 y??>?<7)mm>mz±M<r)&mM 
mmzmi AV99V9 <nmm.^\ %t , *§£ikbji£ 
mo. 

[oi96] 4>??>7tf%m-hmnmzftLxm 

im±.-thtMz^mcr>A y^iRa^iw >9<om 
mm±-timkix^>- ivmttfWMhtih. % 

x\^ij\ *-)]sm&%t'*mLzi>^\ 

'MM l BZ*mkl. : s-i\s&mi<U&klXi>£ 

i o 1 9 7 1 *fc . mo&mimm^ V99V9 
ii. ?4 u9 h7n-mmmiz£-oxmfg.ztiz>. ? 

(fig) kii. ®2%&<r)WlzttLXP]ffi#cr>'VJV> 
S-xr-yo-tc £ ^xsy-lzwrnz tf£ Z k X'Bf&Z 
tih^X'hh. Ztilzfrb*). mUi^ffl&O&Hz 

&m<7)izm*ffii&zkx\ jytmauzm^fL 

&£%£ZitZ>£olzlXh£<<\ 

[0198] u>u ?v-f8.mm^hzbx\ m& 
mm#.k mhh^mmmmmm^th 4 y 
9m^wk^zwm-h^tifiX'ihtz»x'tc<, 4 
vmm>*mmhftm.m®. m^^ihzkx 
%%izm.th%.&miz.x'* mmhh. § 
m. Rwmnmizmwmmnmthzk 
x\ v*t4 9)\mz%unv99v9*m&hzk 

{o\9 9i zzx\ mmi,tz&mmmziim> r *h 

mzmmz^K ^xmsmw-t s . 

[ 0 2 0 0 ] ma Ud&mMBBTli, -f >9 9V9\t 

7v-miz£mmzti$>K#>. ma. mtm 

Mm<m&ztix^h. £tzftmt>m®iz. ®m® 
mhm<n*$&m®mwz< b^m&mw-*- 

[0201] znmsi* mftmamomiztt tx 

9W?>w*»i6£*i ix® o tcib. ftmmfcti 4 > 
tMhrnmiztnt^xcibKh. -eir, m?>m 

U» ±i£ltzftmcomx.tt1fit:G-f&(r>X\ £9-14 
^««ft»t|6l*»->Tat=Sri. iii^OflBUi, ft* 

m. za£ ?%smm*ii?%< t fc«*HHM-c* 

&ttia&< . *<3fltfifMKt>rtffiiii: U2mmOT 



li. /h®«SPT-«iai^igllKffll*lt : 5rl.-tt*>l»* { . 

B5#^a-f v9? ^9<r>^mza^h i m^.mm:^ 

^ft^lofc^rS. 

[0202] mix. fm<omiz^x¥i&ts>. m 
i&it&ma i mmak Lxftmnmntistozm 
?hzk*mtztf, zmmftm&mmkix 
a. mogtBizttLximmimx'Z. tponum 

mx\ ±.miMm*MimzmotmtzLxi>i 
*\ zmmkixu. £mx-h£<. nnwrnm 
x\ z<mmm.^±mmmx'^th£ots:^<nx'^ 
&w zbiztmn. x-/i'3.mmx'i>&\>\ 

[0203] Sfclc, A >99>9tf$:®£<?>®£(D4 
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